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Tiivistelmä-Referat-Abstract
This paper studies implementation and use of Tradable Green Certificates in a multi-market equilibrium framework. The system of Tradable
Green Certificates is designed to induce substitution from polluting fuels to renewable, i.e. non-polluting, fuels in electricity generation, and
hence alleviate the climate warming problem. Our basic model is in line with Amundsen and Mortensen (2001) but we also include cost
uncertainty and the social welfare analysis into our study.
The model consists of two representative electricity companies, one producing electricity from conventional sources and the other producing
with renewable fuels. It is assumed that the marginal cost of producing green electricity is higher than the marginal cost of producing
conventional electricity. Comparative static analysis shows that the price of certificates is always increasing and the producer price of electricity
decreasing in the quota. Under certain assumptions about the parameters of the cost function, the price faced by consumers increases when
certificates are introduced. When tradable emission permits are included in the analysis, the consumer price can be either increasing or
decreasing in the quota, and it is decreasing in the level of emissions.
Uncertainty to renewable power production is introduced by assuming multiplicative random disturbance term into the cost function. Atkinson
and Stiglitz (1981) show that this formulation can be used to describe, for example, a random increment to costs when weather conditions are
unfavorable to power production. The results with respect to market clearing prices do not change remarkably, but it is shown that if the firms are
risk averse, changes in the variability of the disturbance term could either increase or decrease the production of green electricity.
Our main result is derived from the social welfare maximization problem. The result states that in the absence of emission permits the socially
optimal quota for green electricity depends on the difference between the marginal costs of two representative producers. However, if emission
permits are present then the optimal quota is zero. When cost uncertainty is included and the social planner is risk neutral, then the use of green
certificates could increase the social welfare also in the presence of emission permits.
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